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Introduction
A large negative shock to the labor market after the financial crisis in 2008 sharply increased the youth unemployment rate in many developed countries. There is much disagreement about the severity of this problem, however. Optimists argue that an economic recovery quickly reduces the youth unemployment rate, because this unemployment rate is more responsive to the business cycle. 1 In contrast, an emerging literature points out that being unemployed as a youth tends to have lasting negative effects on employment and earnings in later life, because unemployment in youth deprives individuals of opportunities to accumulate human capital from career jobs (von Wachter and Bender (2006) , Oreopoulos, Wachter and Heisz (2012) ). The strength of such a scarring effect could be stronger in economies with a lower labor-market turnover rate. Indeed, Genda, Kondo and Ohta (2010) found that an adverse labor-market environment at school graduation has a more detrimental impact on employment status in later life in Japan than in the US. The well-established school-to-work transition and the well-organized internal career development system of Japan adversely affect workers who fail to find a career job at the time of school graduation. Italy seems to suggest a more significant scarring effect in Italy. Nothing definitive can be said, however, because the contrast could be a product of Italy's growing unemployment rate in recent years. Therefore, controlling for cross-country differences in the temporary business cycle is required to reach a definitive conclusion.
The relative strength of the scarring effect in an economy has important implications for fiscal and monetary authorities, because with a strong scarring effect, transitory unemployment at youth easily can turn into permanent unemployment (Dickens and Triest (2012) ). In such an economy, smoothing short-term volatility could yield a substantial benefit. In spite of the strong implications of the scarring effect for policy makers, examinations of the scarring effect have been limited to careful studies based on micro data from several developed countries, as reviewed in the next section. The differences among scarring effects across economies and the scarring effect's dependence on labor-market institutions are largely unknown to date.
Against this background, this paper measures the heterogeneity of the scarring effect across economies using cross-country panel data of OECD countries between 1960 and 2010, with a focus on the life-time unemployment experience of a particular cohort.
Specifically, the regression coefficient of the cohort-year-specific unemployment rate on the cohort's unemployment rate at ages 15-24 identifies the strength of the dependence.
In the estimation, we control for the country-year-specific business cycle. Then, the strength of the dependence across countries is related to indexes of labor-market 4 institutions, such as the strictness of employment protection legislation. We expect more rigid labor markets to have stronger dependence, because labor-market mobility at mid-career is lower in economies with rigid labor-market institutions.
The analysis based on pooling 20 OECD countries reveals that a high unemployment rate at ages 15-24 increases the unemployment rate at subsequent ages, but the effects gradually fade away and disappear by age 40. A one percentage-point higher unemployment rate at 15-24 increases the unemployment rate by 0.142 percentage point at 25-29, 0.033 percentage point at 30-34, and 0.012 percentage point at 35-39.
The persistence of the effect of the unemployment rate at 15-24 on subsequent ages is stronger in countries with stricter employment protection legislation. In countries with a stricter employment protection index than the median, the persistence coefficient is 0.185 at 25-29, whereas in countries with looser employment protection than the median, the coefficient is -0.052. The stronger persistence effect in countries with stricter employment protection is explained by the lower entry rate into and lower exit rate out of unemployment in these countries. Labor market rigidities in general, represented by a composite index for the labor market institutions, significantly increase the persistence effect.
Persistence of labor-market conditions upon school graduation
Previous research indicates that labor-market conditions at youth might have a persistent effect on subsequent employment status and wages. Gibbons and Waldman (2006) consider a model of the internal labor market that consists of two jobs: a career job and a dead-end job. Output of the career job depends heavily on workers' skill, while output of the dead-end job does not. The relationship between the output and workers' 5 skill leads to the selection of skilled workers into career jobs and unskilled workers into dead-end jobs. Evidence suggests that the demand for the output of a career job is more sensitive to the business cycle; 2 therefore, the fraction of workers assigned to career jobs increases as a business expands. A worker assigned to a career job accumulates skill and enjoys wage growth. Meanwhile, the mobility between career jobs and dead-end jobs is limited because of occupational specificity of skill. Gibbons and Waldman (2006) do not directly predict persistence of the labor-market condition at youth on subsequent career development, because the port of entry into a job is not necessarily limited to school graduation. However, in labor markets where an employer-employee match is difficult to resolve because of high firing cost, the port of entry to a career job tends to be concentrated at school graduation. 3 In economies with rigid labor markets, school graduation is more or less the time when the port of entry is wide open. In contrast, in economies with flexible labor-market institutions, such as low firing costs, employers fire workers even from career jobs if the match quality turns out to be bad. Accordingly, the employer does not have to be too cautious about making hiring decisions and the port of entry to career jobs is open to mid-career workers. In economies where young workers typically change employers several times to find better matches, as in the US (Topel and Ward (1992) , Neal (1999) , Neumark (2002) and Yamaguchi (2010) ), or the credentials for occupational skills are 2 Studies show that the quality of jobs increases during an economic boom (Reder (1955) , Okun (1973) , McLaughlin and Bils (2001) , Devereux (2002) and Aaronson and Christopher (2004) ). 3 An important institutional condition that facilitates good matches between employers and employees, particularly among unskilled workers, is school-to-work transition, for example, information sharing between firms and high schools in Japan and the combination of vocational education and the apprenticeship system in Austria, Denmark, Germany, Switzerland, and Norway (United States General Accounting Office (1990), Neumark (2002) , Quintini, Martin and Martin (2007) and Genda, et al. (2010) ). 6 well established, as in Germany (Dustmann and Meghir (2005) ), workers who face initial adverse labor-market conditions may quickly recover in subsequent years through finding a proper job. A relatively wider entry port to a career job and high job mobility gives a second chance to unlucky youth who graduate from school in a bad economy to move into a career job. Stricter employment protection legislation generally lowers workers' mobility (OECD (2004) Chapter 2) and presumably narrows the age ranges of those who can access the port of entry to career jobs.
Entry jobs for youth, such as apprenticeship openings, are susceptible to economic prospects and shrink during economic downturns (Quintini, et al. (2007) ). Even an occupation that requires general skill and for which individual productivity is public information, such as in the case of academic economists, the initial placement, which is partly determined by the business cycle, plays a significant role in individuals' career progression (Oyer (2006) ). Labor-market frictions are presumably lower at the timing of school graduation, because at that time, many employers and employees enter a labor market and interact under institutional arrangements for the matching process. The importance of school graduation as the port of entry to a career job is more significant in economies with rigid labor-market institutions, such as high firing cost. In sum, across occupations, the timing of school graduation is an important aspect of the port of entry into career jobs. In addition, the degree of labor-market mobility determines the size of the port of entry to career jobs for workers who are already in the labor market.
Researchers in a wide variety of countries have accumulated knowledge about the strength of the persistence of the initial labor-market condition on subsequent outcomes. 4 All the results, except for Gaini, Leduc and Vicard (2012) for France, 7 indicate significant effects of the initial labor-market condition on subsequent outcomes.
A worker who starts his career in an adverse economic condition, typically approximated by a high unemployment rate, is likely to earn less and is less likely to work. The extent of the persistence of the initial labor-market condition could differ across countries, but making comparisons across countries is difficult because extant studies use a wide variety of different outcome variables, initial condition variables, and age ranges. Paying attention to the difference in the adjustment margin by either employment or wage is particularly important when making international comparisons.
The negative shock at the time of labor-market entry adversely affects the employment outcome of a cohort in a country with inflexible wage-setting institutions, while it negatively affects wages in a country with flexible institutions.
Notwithstanding the difficulty in making international comparisons, Genda, et al. (2010) apply the same estimation methods to comparable Japanese and US datasets and reveal stronger persistence in Japan than in the US. The stronger persistence of initial labor-market conditions on subsequent outcomes in Japan than in the US provides suggestive evidence for the importance of labor-market institutions as a determinant of the degree of the persistence. This paper aims to offer more systematic evidence relying on findings from more countries.
Labor-market institutions and the scarring effect
Through the mechanism described in the previous section, the initial unemployment experience may cause subsequent unemployment: the scarring effect. The scarring for the US; Oreopoulos, et al. (2012) for Canada; Ohtake and Inoki (1997) , Kondo (2007) , and Genda, et al. (2010) for Japan; Brunner and Kuhn (2010) for Austria; Gaini, et al. (2012) effect is characterized as a cohort-specific labor-market outcome that depends on the labor-market-entry condition of the cohort. With the labor market data defined at the age-country-year level, the unemployment rate of age a, in country i, in year t can be decomposed into three-way fixed effects and an idiosyncratic error term as follows:
The first fixed effect at f represents a common shock on the same age group across countries in a specific year. For the sake of saving the degree of freedom, we assume away from such an age-specific common shock throughout this paper.
The second fixed effect ai g captures the country-specific age profiles of the unemployment rate. We first assume that the age profile of the unemployment rate is common across all countries and linear in age, such as age   . We subsequently relax this assumption to allow for different slopes between countries, because age profiles of unemployment rate could well be different across countries.
The third fixed effect, it d , represents country-year specific shock that affects all age groups within a country. Allowing for these fixed effects is indispensable, because a country-specific business cycle drives the country's unemployment rate up and down.
The main contribution of this paper is to decompose the age-country-year idiosyncratic shock, ait v , into the cohort-specific effects and temporary effects. The cohort, c, is defined as the year of birth, which is c=y-a. The idiosyncratic error is decomposed into age-dependent cohort-specific effects and cohort-country-year idiosyncratic shock, such
The scarring effect points to the dependence of the age-dependent cohort-specific effect, aci h , on the unemployment rate at the cohort's labor-market entry, which is approximated by the unemployment rate at ages 15-24. The strength of the scarring effect is likely to decay as the cohort ages. Therefore, we specify the age-dependent cohort-specific effect as: Combining the aforementioned assumptions together, the basic model that captures the scarring effect, which allows the effect to decay, is specified as
where u is the unemployment rate, c is the cohort index, i is the country index, t is the year index, and age is a dummy-variable vector that includes dummy variables corresponding to 25-29, 30-34, 35-39, and 40-44 . Each coefficient in  captures the persistence of the initial labor-market condition on each age group. Coefficients in  summarize the differences in unemployment rates across age groups over years. The unobserved macroeconomic shock that affects the unemployment rates of all age groups in country i, year t, is captured by it d , which is treated by country-year fixed effects in the estimation. The country-year fixed effects presumably capture the overall unemployment rate for all age groups, but we do not include the variable in the specification because it is necessarily endogenous. 5 Note that the country-year fixed effects do not soak up the variation of cohort-specific unemployment rate at youth,
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u  , because it varies across country-cohort cells.
The degree of persistence of the initial labor-market condition on subsequent outcomes 10 could depend on labor-market institutions, as discussed in the previous section. The hypothesis that such persistence depends on institutions is tested in the following analysis.
As a labor-market-institution measure to capture a worker's potential mobility across firms, we focus on the index for the degree of employment protection legislation (EPL).
Although the extent of EPL's effect on the level of the unemployment rate is controversial, 6 a clear consensus exists on EPL's effect on job flow: Strict EPL decreases both inflow into and outflow from the unemployment pool (Bertola and Rogerson (1997) , Boeri (1999) , Pedro and Olivier (2001) , OECD (2004)). Exploiting the index for employment protection, we are not interested in the effect of employment protection per se; rather, we are interested in capturing labor-market rigidity by using the measure. In addition, we consider the composite index of labor market rigidity to capture a worker's mobility across firms as a robustness check.
Extending the basic model slightly, estimating the following model captures how the persistence of the scarring effect depends on labor-market institutions, such as EPL.
where i inst is the sample-period average of the institution index of country i. We use the sample-period average of the institution index, because the indexes are almost time invariant within a country and we are interested in cross-country differences in the persistence of the initial labor-market condition. Moreover, matching the time-variant institutional index is conceptually difficult, because we are interested in the long-term impacts of institutions for up to a 30-year period: the impact of the condition at 15 years old on the condition at 44 years old. As the institution variables, we pick up the strictness of employment protection and the composite index for labor-market rigidity as determinants of workers' potential mobility across firms. 
Data
We build a panel dataset of OECD countries from 1960 to 2010 from two sources.
Five-year-interval age-specific and overall labor-force statistics are from the OECD Stat
Extracts. Age groups of our concern are 15-19, 20-24, …, 35-39 and 40-44, based on a presumption that the effect of the entry-labor-market condition on subsequent outcomes completely fades away by age 45. Excluding ages 45 and above is also helpful to sidestep issues related to early retirement in some countries because of incentives created by disability insurance and pension systems (OECD (2005) and Tatsiramos (2010)).
The EPL index and the other labor-market-institution indexes are from the CEP-OECD institution dataset by Center for Economic Performance of London School of Economics (Nickell (2006) Strict EPL reduces workers' mobility between firms. Indeed, Kawaguchi and Murao (2012) find that negative macroeconomic shock increases the youth unemployment rate in countries with stricter EPL, while it insulates older workers from a negative shock.
The OECD employment protection index is constructed from 21 items of three different aspects of EPL: (1) protection against individual dismissal, (2) additional costs for collective dismissal, and (3) the regulation of temporary contracts. 8 7 EPL is only available from 1975 for Portugal. Union coverage is only available from 1980 for Austria, France, Japan, New Zealand, Portugal, Spain, Sweden, and Switzerland. Benefit duration is only available from 1974 for Portugal. 8 Individual dismissal of workers with regular contracts incorporates three aspects of dismissal protection: (i) procedural inconveniences that employers face when starting the dismissal process, (ii) notice periods and severance pay, and (iii) difficulty of dismissal. some countries impose additional costs for collective dismissals When an employer dismisses a large number of workers at one time, such as additional delays, costs, or notification procedures. Regulation of temporary contracts quantifies the regulation of fixed-term and temporary work agency contracts with respect to the types of work for which these contracts are allowed and their duration. This measure also includes regulations governing the establishment and operation of temporary work 13 EPL, however, may not be a sufficient characteristic to capture the labor-market institutions that determine labor market mobility. Blanchard and Tirole (2008) and Algan and Cahuc (2009) , for example, argue that EPL and unemployment insurance are two major alternative institutions that offer insurance against a negative labor-market shock. 9 The strength of other labor-market institutions, such as labor unions or wage-setting institutions, may also determine workers' mobility in a labor market. Kawaguchi and Murao (2012) find that the generosity index of the unemployment insurance system, in addition to the employment protection index, affects the relationship between a macroeconomic shock and the fluctuation of age-specific unemployment rates. Table 1 reports the descriptive statistics of the analysis data. The unemployment rate for ages 15-24 is used to capture the entry labor-market condition and the unemployment rate for age groups above 25 is used to capture the subsequent labor-market outcome. The sample sizes for higher age groups decrease, because fewer cohorts have the unemployment rate both at the older age and at ages 15-24. The unemployment rate declines as workers age until 30-34 and becomes stable afterward.
The same applies to the employment population ratio: The employment rate increases until ages 30-34 and becomes stable afterward. For the institutional index, we use average index over years within a country to exploit only the cross-country variation. 14 US) to 98 (Austria); and the benefit duration is from 0 (Canada and Japan) to 1 (Australia and New Zealand).
5. Employment protection and persistence of the initial labor-market condition Figure 3 reports the effects of the unemployment rate at ages 15-24 on the subsequent unemployment rate,  , in the basic estimation equation (2) graduates from school in a bad year continues to suffer. In contrast, in countries with weak EPL, the unemployment rate for 15-24 year-olds does not affect subsequent unemployment rates. All of the estimated coefficients are statistically insignificant. Table 3 reports the estimated coefficients of models (2) 
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The persistence of the initial labor-market condition is stronger in countries with stricter employment protection. We argue that the relationship is causal by the following mechanism. A firm in a country with stricter employment protection stops hiring new workers instead of firing existing workers when the firm is hit by a negative shock, as shown by Kawaguchi and Murao (2012) . The hiring freeze lowers the probability of new school graduates finding a job. Failure to find a job at youth deprives individuals of training opportunities and lowers the probability of employment in subsequent years because of the lack of human capital. Opportunities to exit from unemployment are limited in an economy with lower labor-market mobility.
Evidence shows that a youth who enters the labor market at a bad time subsequently suffers from this experience in countries with strict EPL. One might argue that the relationship is an artifact produced by EPL having a stronger impact on older, though there is no theoretical reason why stronger protection of aged workers increases persistence. To assess this possibility, Column (3) in Table 3 reports the specification that includes the interaction terms of EPL and age dummy variables. The estimated coefficients attenuate by about 5-10% compared with the coefficients reported in Column (2), but the result is not qualitatively different. 10 The unemployment rate for 15-24 year-olds of a specific cohort presumably captures the labor-market condition at school graduation, but participation in the labor market could be an endogenous decision, because youth can stay in school to avoid graduating at a bad time (Kondo (2007) and Kahn (2010) ). Thus youth's endogenous labor-force participation may well underestimate the actual labor-market condition at school 10 We also tried a specification that allows for country × age group fixed effects. None of the coefficients for the terms involving EPL measure turns out to be statistically significant at the 10% level. This is because allowing for the fixed effects soaks up the large fraction of the variation in 15 24ci
graduation. The labor-force participation of other age groups could be endogenous as well. To assess the extent to which endogenous labor force participation affects our estimates based on the unemployment rate, we estimate identical models with the employment-population rate, as reported in Columns (4) to (6).
The result in Column (4) indicates that a cohort that experiences a one percentage-point higher employment population rate at ages 15-24 experiences a 0.12 percentage point higher employment population rate at ages 25-29. The persistence, however, completely fades away by ages 30-34. The result based on the employment population rate generally indicates a milder dependence of employment outcomes on the initial condition. The change of result is understandable, because a portion of youth not in employment at ages 15-24 is attending school, and better-educated people are more likely to be employed after graduation. The result based on the employment population rate is less straightforward to interpret because of the effect of schooling on subsequent employment probability. The results based on the employment population ratio, however, support the finding that the persistence of the initial labor-market condition is stronger in countries with stricter EPL, as reported in Columns (5) and (6).
One might argue that a cohort's population size relative to the size of the labor force causes a spurious correlation of labor-force status over time. A worker belonging to a larger cohort may be more likely to work (Shimer (2001) ) or less likely to work (Korenman and Neumark (2000) ). Regardless of the direction of the effect, the effect of cohort size on labor-force status might create a serial correlation of cohort-specific outcomes over time. To address this reasonable concern, we include (the cohort size / the total labor force size) as an additional independent variable. A 10 percentage-point larger population rate decreases the unemployment rate by 0.8 percentage point, and the effect is statistically significant. Including the variable, however, does not change the effect of the initial unemployment rate on subsequent unemployment rates quantitatively. The dependence of persistence on institutional indexes also does not change quantitatively.
The empirical specification we employ in this section assumes that the country-year specific labor-market shock changes the unemployment rates of different age groups by the same percentage points. This assumption may be too restrictive, however, given a large difference in the baseline unemployment rates across age groups. To address this concern, we estimate a modified model of equation (4) that includes natural log of unemployment rates in the both sides of the equation. In this specification, a country-year specific shock to the labor market is assumed to have proportional effect on the unemployment rates of different ages. The conclusion of this section is robust in this alternative specification but we do not report the result of the regression for the sake of saving space. The stronger the EPL, the more persistent is the effect of unemployment rate at the labor market entry on subsequent unemployment rates.
Composite labor-market index and persistence of the initial labor-market condition
Although the analysis thus far has focused on the EPL as a proxy variable for labor market rigidity, many other labor market institution variables, which are available in OECD-CEP labor market institution indexes, may better capture the degree of labor-market rigidity, for example, strength of labor unions and extent of the unemployment insurance system.
Labor unions tend to advocate protection of employment and higher wages of existing 19 workers at the cost of reducing employment opportunities for potential entrants. Their efforts to protect insiders' interest at the cost of outsiders' generally reduces the turnover rate and lowers labor-market mobility (Lindbeck and Snower (2001) ), which makes the effect of the initial labor-market condition on subsequent outcomes more persistent. As proxy variables to capture the strength of labor unions in employer-employee bargaining, we consider the union-coverage rate (the fraction of workers whose working conditions are determined by union agreement). Although union density could be an alternative measure, in some counties such as France, a much higher fraction of workers is covered by collective agreement between labor union and employers because of its legal system. To accurately capture the power of labor unions, we rely on the union-coverage rate. Union coverage is not recorded for Ireland so this country is dropped from the analysis sample.
Youth unemployment behavior is less likely to be directly affected by the unemployment insurance (UI) system, because workers must have contributed to the UI account for predetermined period to be eligible to receive the UI benefit and youth are less likely to have done so due to their shorter job careers. However, the generosity of unemployment insurance could decrease the matching efficiency in the labor market because of the low level job search intensity resulting from the moral hazard among the UI recipients. Employers in such an economy become reluctant to post job openings, and this reduces the chances of unemployed youth finding jobs. To approximate the generosity of unemployment insurance system, we use the benefit duration.
Two other labor-market institutions indexes are potentially important but are not incorporated in the analysis here because of an insufficient number of observations. The first variable is minimum wage. Higher minimum wage may reduce youth employment opportunities and narrow the mid-career port of entry to a career job. The second variable is an index for active labor-market policies. Active labor-market policies, represented by services offered by public employment office, public job training, and employment subsidies, may increase the unemployed youths potential to acquire jobs and reduce the dependence of labor-market outcomes on initial labor-market conditions.
The minimum wage variable and the active labor-market policy variable are recorded in the dataset relatively recently and including them in the analysis would reduce the sample size significantly. Therefore, we leave the assessment of these policies for future work.
The challenge to accommodate all labor-market institution indexes in the model is their high dimensionality. We have three commonly used labor-market institution indexes at hand and these indexes are correlated. Therefore, pinning down the effect of each institution on the persistence of the initial labor-market condition on subsequent outcomes is virtually impossible because of imprecise estimations. To overcome this difficulty, we construct a composite index for labor-market rigidity, using principal component analysis. Extracting the principal components from the 3 institution variables renders the first principal component as:
Where epl is the EPL index, uc is union coverage, and bd is the unemployment insurance benefit duration. The eigenvalue for the first principal component is 49.9% of the sum of the eigenvalues for all the principal components. The positive loading factors for all the variables imply that all variables are positively correlated with labor-market rigidity; the higher the principal component, the more rigid is the labor market. Ireland is excluded from the analysis sample because the union coverage variable is missing.
Using the first principal component as the composite labor-market institution, we estimate equation (5). Table 4 reports the estimation results. Column (1) replicates the same result as in Table 3 ; the higher unemployment rate is at ages 15-24, the higher is the subsequent unemployment rate. Column (2) reports the specification that allows persistence of the initial labor-market condition dependent on the labor-market rigidity approximated by 
Does the initial condition really matter?
We interpret the dependence of the unemployment rate at ages 25 and above on the cohort's unemployment rate at ages 15-24 as evidence of the persistence of the initial labor-market condition's effect on subsequent outcomes. One might worry that an unobserved country-cohort-specific factor, such as population size or the quality of education, could cause a spurious correlation. As discussed before, inclusion of (the cohort size / the total labor force size) does not quantitatively change the estimation results for the unemployment rate equation. We also confirm that the inclusion does not change the result of the employment-population ratio equation. These exercises, however, do not address the omitted variable bias caused by other factors. This problem is identical to the difficulty of distinguishing the state dependence, unobserved heterogeneity, and serial correlation of temporal shocks in the estimation of the labor supply model using micro data (Hyslop (1999) ).
We address the concern for omitted variable bias caused by country-cohort specific unobserved heterogeneity by a falsification exercise; we regress the unemployment rate for ages 30 and above on the unemployment rate at ages 15-24 and 25-29. We estimate the following equation using age groups 30 and above as the sample: 
If the dependence of the current employment rate on the past unemployment rate is created through unobserved country-cohort specific effects, we expect We cannot implement an effective falsification exercise for the employment population rate, because the cohort with a lower employment population rate at ages 15-24 arguably has higher educational attainment and subsequently experiences lower unemployment rates. Therefore, the unemployment rate at ages 30-34 is strongly associated with the rate at ages 25-29 but not with the rate at ages 15-24.
The falsification exercise suggests that the dependence of the unemployment rate at ages 25 and above on the unemployment rate at ages 15-24 is not a mere artifact by unobserved heterogeneity nor a serial correlation of unobserved shock; rather, it suggests that the persistence is produced by the effect of the initial labor-market condition on subsequent employment status. We select the age-specific unemployment rate and the employment-population ratio as outcome variables, because these variables are readily available by country-year-age Note: Benefit duration is defined as 0.6*brr23/brr1 + 0.4*brr45/brr1, where brr1, brr23, and brr45 is a UI replacement ratio for the first year, second and third years, and fourth and fifth years, respectively. Union coverage is not available for Ireland. 
